Considerable interest has been shown in recent years in the relative distributions of alveolar blood and gas flows under various conditions. During thoracic surgical procedures in the lateral position, with one hemithorax open and with controlled ventilation of the lungs, a severe degree of maldistribution of blood and gas may be expected. The upper lung may be freely expanded, retracted by the surgeon, or deliberately deflated by the anaesthetist. The purpose of this study is to confirm changes in the distribution of inspired gas at various stages of intrathoracic operations and to observe the effects, if any, these changes have on the composition of the arterial blood.
METHODS
Studies were performed on 22 adult patients undergoing intrathoracic non-cardiac operations (Table I) . Anaesthesia was induced with 2-5% thiopentone (150 to 500 mg.) and suxamethonium (50 to 100 mg.). A Bryce-Smith double-lumen, endobronchial tube was passed (Edwards and Hatch, 1965) , and paralysis was maintained with D-tubocurarine, the patient remaining supine. A Wright's anemometer was connected to each lumen of the endobronchial tube to record the expiratory minute volume from each lung. The total minute volume was preset by use of the Cape-Waine anaesthetic ventilator, and intermittent positive-'Present address: Hospital for Sick Children, Great Ormond Street, London, W.C. 1 negative pressure ventilation was begun. Ventilator pressure varied from -5 cm. H20 to +30 cm. H20. Anaesthesia was maintained with N20+02, supplemented where necessary by minimal halothane (0-5 to 1-0%). In 18 patients the inspired oxygen concentration was kept at 50%. In the remaining four patients it was 25%. An indwelling arterial cannula was inserted into the brachial or radial artery. When a steady state was reached, synchronous readings were taken from each anemometer, and an arterial sample was also taken. From this latter, oxygen tension was estimated with a Clark-type oxygen electrode (Clark, 1959) and carbon dioxide tension by Astrup's method of intrapolation from the pH (Astrup, J0rgensen, Andersen and Engel, 1960) . Readings were repeated with the patient in the lateral position, immediately after the upper hemithorax had been opened, and again with lung retractors in place. All other conditions remained unaltered. The exposed lung was then collapsed and arterial samples were taken at intervals up to 90 minutes. Pre-operative and post-operative arterial samples were also taken.
RESULT'S Figure 3 . This indicates that acute atelectasis of the upper lung is associated with a drop in arterial oxygen tension, which 310 Martin, MacDonald, and Stead (1955) and Nunn (1961) , retraction of the exposed lung probably causes a decrease in ventilation of that lung. Studies of regional pulmonary blood flow are complicated to perform but tend to suggest relative overperfusion of the lower lung (Bjorkman, 1934; Rothstein, Landis, and Narodick, 1950; Watson, Tyson, Heller, Cincotti, and Gaensler, 1957; Alix and Lozano, 1957) . Angiography tends to confirm this (Vaccarezza, Soubrie, Lanari, Molins, and Barousse, 1954) . West (1963) stated that if inspired air and pulmonary blood do not meet in the correct proportions in the lung there is interference with gas exchange, and hypoxaemia results. This occurs when controlled ventilation of the lungs is performed, even in the supine position, and results in increased arterial-alveolar gradients for carbon dioxide and oxygen, but it is not severe enough to cause arterial hypoxia. Campbell, Nunn, and Peckett (1958) suggested that in the lateral position, or with the upper hemithorax open, ventilation: perfusion ratio disturbances may be great enough to affect arterialization. Nunn (1963) stated that ventilation is less important in controlling arterial oxygen tension than inspired oxygen concentration and the distribution of pulmonary blood flow relative to inspired gas. He showed (Nunn, 1961 ) that maldistribution was present in thoracic surgery, as revealed by increased physiological dead space and the presence of an arterial-end tidal carbon dioxide tension gradient, but he did not at that time have any means of determining the effect of maldistribution on oxygenation of the arterial blood.
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In the present series, deliberate hyperventilation was obtained, and there was no difficulty in maintaining low levels of arterial carbon dioxide tension, although Comroe, Forster, DuBois, Briscoe, and Carlsen (1962) stated that with severe maldistribution accumulation of carbon dioxide must occur. Tidal volume was kept constant and could be checked by summing each pair of spirometry readings. Although spirometry confirms the changes in distribution of inspired gas shown by previous authors, there is no significant difference in the mean arterial oxygen tension at any stage of the operation at which both lungs are being ventilated.
The effect of acute atelectasis of one lung on the arterial oxygenation is still a subject of some controversy (Camishion, Ota, Cuddy, and Gibbon, 1961) . Although Bjork and Salen (1950) showed a considerable shunt through the unaerated lung for at least one hour, Hunter (1958) and Newman, Finer, and Downs (1961) 
